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© Detergent compositions and process for making them. 

(57) The autoxidation of aqueous detergent slurries contain* 
ing major quantities of nonionic surfactant during spray- 
drying is inhibited by the use of a charge-transfer agent. The 
charge-transfer agent may be a charge-transfer acceptor or a 
charge-transfer donor or a precursor of either of these. The 
agent may be present in an amount of from 0.05 to 2% by 
weight and the nonionic surfactant in an amount of 3% or 
more by weight based on the weight of the fully formulated 
detergent powder. The preferred charge-transfer agent is 
potassium iodide. 
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TITLE MODIFIED 

see front page 



PROCESS FOR HAKHTG DETERGENT COMPOSITIONS 

This invention relates to the inhibition of autoxidation 
of nonionic surfactants. In a narrower aspect, it relates to 
inhibition of autoxidation of nonionic surfactants during 
manufacture of detergent powder by spray-drying, and to the 
5 detergent powder produced by this .process . 

During a period of about six years we 'have filed a 
series of patent applications describing improvements in 
spray-drying processes for the production of detergent powders 
containing large amounts of nonionic surfactants. These 
10 patent applications are those in the. /series corresponding to 
British Patent Nos. 1,4-74-, 688, 1,506 ,"392- and Patent 
Application Nos. 3764-9/74- and 5122/76. : Ali of these describe 
the use of certain nitrogen-containing -compounds as aut- 
oxidation inhibitors in the spray-drying process. 
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We have now discovered that charge -transfer agents, some 
of which are nitrogen compounds and some not, are capable of 
inhibiting autoxidation of nonionic surfactants. 

Accordingly, in its "broadest aspect, the invention 
5 provides a composition comprising a nonionic surfactant and 
a minor amount of a charge-transfer agent. 

The term 'a charge-transfer agent 1 means a charge- 
transfer acceptor, a charge-transfer donor, a precursor for 
either of these, or a mixture of two or more of these. 
10 Whilst, as stated above, some of the charge-transfer 

agents will he nitrogen compounds, it is not considered that 
any of the nitrogen compounds disclosed in the patents and 
applications referred to above operate as charge-transfer 
agents in the disclosed processes. 
15 In a narrower aspect of the present invention there is 

provided a process of inhibiting autoxidation during spray- 
drying of aqueous detergent slurries containing more than 3% 
of a nonionic surfactant, which process comprises incorpor- 
ating in the slurry from 0.05 to 2% of a charge-transfer 
20 agent, the percentages being based on the weight of the fully 
formulated powder produced. 

In a second narrower aspect, the invention provides a 
detergent powder comprising 3% "by weight or more of a 
nonionic surfactant and from 0.05 to 2% by weight of a 
25 charge-transfer agent, or a reaction product thereof. 

The basic discovery that charge-transfer agents inhibit 
autoxidation of nonionic surfactants is applicable to other 
situations in which nonionic surfactants are used, apart from 
spray-drying. Thus, addition of minor proportions of charge- 
30 transfer agents to nonionic surfactants will combat autoxi- 
dation during storage, and during use, for example as 
emulsifiers and detergent surfactants, in acid cleaning of 
metals, and as oil well drilling fluids. 

Examples of suitable charge-transfer acceptors are the 
35 following compounds: 
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Examples of suitable change -transfer* donors are: 



MeO 




OMe 




OMe 



OMe 





Me 



In addition, stannic chloride, silver perchlorate, 
10 iodine and sodium and potassium iodides as charge-transfer 
agents. The latter compounds are preferred, since not only 
do they produce a good autoxidation inhibiting effect, but 
they are relatively physiologically and environmentally 
acceptable and are colourless. 
15 When the charge- transfer agent is incorporated into 

neat nonionic surfactant, then the amount used will be from 
0.01 to 2% by weight, preferably 0.01 to 0.5% by weight, and 
when incorporated into a detergent slurry prior to spray- 
drying the amount will be 0.05 to 2% by weight, preferably 
20 0.1 to 0.5% "by weight based on the fully formulated detergent 
powder - 

The charge-transfer agent is normally incorporated in- 
the crutcher slurry either in solution or in suspension but 
may also be injected into a high pressure line carrying 
25 pressurised slurry to the spraying nozzles of a spray-drying 
tower. 
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If nonionic surfactant is being supplied to the spray- 
drying tower in that way, then the charge-transfer agent can 
"be dissolved or dispersed in the surfactant and injected at 
the same time - 

The amount of nonionic surfactant present in the slurry 
will he sufficient to provide from 5 to 20% by weight in the 
final powder. When all of the nonionic surfactant required 
in the spray-dried powder is incorporated into the slurry, 
then that will contain 3 to 20% by weight (based on the final 
powder) of nonionic surfactant. When part of the required 
nonionic surfactant is incorporated by another method, such 
as by spraying onto the spray-dried powder, or by using a 
preformed adjunct, then the slurry will contain 3 to 12% of 
nonionic surfactant based on the final powder. 

The process of the invention is applicable not only to 
detergent slurries in which the surfactant is nonionic, but 
also to those containing mixtures of nonionic surfactants with 
other surface active species. Examples of these are synthetic 
anionic detergents, salts of naturally occurring fatty acids 
(soaps), cationic and zwitterionic surfactants. 

The invention is particularly applicable to the spray- 
drying of powders containing nonionic surfactants of the 
alkoxylated alcohol type although other nonionic surfactants 
which give powders susceptible to autoxidation will also 
exhibit the improvement. 

The alcohols used can be primary or secondary alcohols 
containing straight or branched carbon chains. The number of 
. carbon atoms will generally be from 7 to about 24-, preferably 
from, about 8 to 18 and most preferably from about 11 to 16. 
These alcohols may be the so-called synthetic alcohols made 
by the weli known Ziegler or Oxo processes, or the so-called 
"natural alcohols" made by hydrogenation of fatty acid 
derivatives, for example tallow alcohol. 

The alkoxylation reaction will be carried out by 
conventional means, generally using ethylene oxide or 
propylene oxide or both. The degree of ethoxylation can vary 
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widely "both from one hydrophobe to the other and even when 
using a single hydrophobe. Thus ethylene oxide chains 
containing as few as 1 and more than 20 ethylene oxide units 
are quite often found in nonionic surfactants and will "be 
applicable here. 

The choice of carbon chain length of the hydrophobe and 
the chain length of the hydrophobic alkoxy chain is largely 
determined by the detergent properties required of the 
hydrophobic part of the molecule and that of the hydrophilic 
part can be expressed numerically as the hydrophilic- 
lipophilic balance (HLB). A rough and ready way of 
determining the HLB of alcohol ethoxylate is to use the 
expression 

HLB = Wt percentage of ethylene oxide 

Nonionic surfactants which are suitable for use in heavy 
duty fabric washing powders generally have an BLB in the 
range 9 to 16, although HLB's outside this range are not 
excluded. 

An additional factor in the choice of nonionic 
surfactant is that the alcohols containing both short carbon 
and short ethoxylate chain lengths are relatively low boiling 
and can volatilise under the conditions prevailing in a 
spray-drying tower. 

Preferred alcohol ethoxylate s for use in this invention 
are derived from the following series: 

Tergitols (QJrade Hark) which are a series of ethoxylate s 
of secondary alcohols sold by the Union Carbide Corporation, 
especially Tergitol 15-S-7 , 15-S-9 , 15-S-12 and 15-S-15 which 
are ethoxylates of a mixture of G 2.1-13 alcohols ^e^gi'tols 
4.5_S-7, 4-5-S-9, 4-5-S-12 and 4-5-S-15 which are ethoxylates of 
a mixture of C^ and C^ alcohols, the degree of ethoxylation 
being shown by the postscript. 

Ethoxylates of primary alcohols made by the Qxo process 
and containing about 20% of alpha-branched material sold by 
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Shell Chemicals Ltd and Shell Chemicals Inc as Dobanols and 

Neodols (registered Trade Marks) respectively, especially 

Dobanol and Keodol 25-7* 25-9, 25-12 and 25-15, which are 

ethoxylates of a mixture of c i2~ C 15 alcotLols 311(1 Dobanol 

4-5-7 , ^5-9, 25-12 and 25-15, which are ethoxylates of a 

mixture of alcohols. 

Ukanils (Trade Mark) which are a series of ethoxylates 

of Oxo alcohols containing about 25% of alpha methyl "branched 

and about 10% of ethyl branched material (Acropols (Trade 

Mark) manufactured "by Ugine Kuhlman et Cie, especially 

Acropol 35-8, 35-9, 35-H 35-15, which are derived from 

a mixture of C n ^-C n c alcohols) * 
15 ,15 

Synperonics (Trade Mark), a series of ethoxylates of 
alcohols containing 4-5-55% of alkyl "branching, mostly methyl 
branching , sold by Imperial Chemical Industries Limited, 
especially those "based, on a C-^_^ mixture of alcohols and 
ethoxylated to 7,9*11 and 15 units of ethylene oxide. 

Ethoxylates of primary Ziegler alcohols (Alfols (Trade 
Mark) derived from ethylene, manufactured by Conoco-Condea, 
especially Alfol 12/14-7, 12/14-9, 12/14-12, 12/14-15 and 
Alfol 14-/12-7, 14-/12-9, 14/12-12, 14-/12-15, which are 
ethoxylates of mixtures of C^g and C^ alcohols. 

- Ethoxylates of primary Oxo alcohols containing about 60% 
branched material sometimes called I/ials (Trade Mark) 
produced from olefins manufactured by Liquichimica* 

Lastly, ethoxylates of natural alcohols, such as tallow 
alcohol can be used. 

The required BLB can be achieved not only by selecting 
the carbon chain length of the hydrophobe and the length of 
the ethyleneoxy chain in a single or substantially single 
material (because of the nature of their process of 
production, all nonionic surfactants which are spoken of as 
if they were single substances are in fact mixtures) • It 
can also be achieved by deliberately taking two "substances" 
of widely differing HLB T s and mixing them. This approach is 
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10 



15 



20 



25 



30 



described in Netherlands Patent Application Wo 7 413 522 and 
in Netherlands Patent Application No 7 406 003- It is also 
possible to obtain the required HLB by "stripping" some 
chain lengths from a nonionic surfactant mixture as described 
in patent applications based on US S/No 453 462 and US 
Patent No 3 682 849. 

The detergency builders which may be used in the 
compositions of this invention may be any of the sequestrant 
or precipitant builders which have been suggested to replace 
phosphate builders, or they may be phosphate salts, or 
mixtures of any one of these, generally in amounts from 10 
to 30% by weight in the case of phosphate builders and 10 to 
35% "by weight in the case of non-phosphate ones* 

Examples of detergency builders which may be used are 
ortho-, pyro- and tripolyphosphates; alumino silicates; 
carbonates, especially the sodium carbonate/calcium carbonate 
combination; polyphosphonates such as e thane -1-hydr oxy-1 , 1- 
diphosphonate; amine carboxylates such as nitrilotriacetates 
and ethylene diamine tetra acetates; ether carboxylates such 
as oxydiacetates, oxydisuccinates , carboxymethyloxysuccinates 
and malonates; citrates; mellitates; and salts of polymeric 
carboxylic acids such as polymaleates , polyitaconates and 
polyacrylates. IPhese salts will normally contain alkali 
metal or ammonium cations, preferably sodium. 

Mixtures of sodium ortho- and tripolyphosphate are 
also suitable detergency builders, particularly mixtures in 
the ratio 10:1 to 1:5* preferably 5 = 1 "to 1:1 tripolyphosphate 
to orthophosphate, in amounts of 10 to 30% by weight* 

Other conventional components of detergent compositions 
may be present in conventional amounts* Examples of these 
include powder flow aids such as finely divided silicas and 
aluminosilicates, antire deposition agents such as sodium 
carboxymethylcellulose , oxygen-releasing bleaching agents 
such as sodium perborate and sodium percarbonate , per-acid 
bleach precursors such as tetraacetylethylenediamine , 
chlorine-releasing bleaching agents such as trichloroiso- 
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cyanuric acid and alkali metal salts of dichloroisocyanuric 
acid, fabric softening agents such as clays of the smectite 
and illite types, anti-ashing aids, starches, slurry 
stabilisers such as copolyethylene maleic anhydride and 
5 copolyvinylmethylether maleic anhydride, usually in salt 
form, inorganic salts such as sodium silicates and sodium 
sulphate , and usually present in very minor amounts , 
fluorescent agents, perfumes, enzymes such as proteases 
and amylases, germicides and colourants. The detergent 

10 compositions usually have an alkaline pH, generally in the 
region of pH 9-11, which is achieved by the presence of 
alkaline salts, especially sodium silicates such as the 
meta-, neutral or alkaline silicates, preferably at levels 
up to about 15% by weight. 

15 The following Example illustrates the effect of a 

charge-transfer agent in inhibiting autoxidation of detergent 
compositions containing relatively high levels of nonionic 
surfactants . 

Example 1 

20 in this example, the time taken for a sample of 

detergent powder to autoxidise at a given temperature was 
measured by a modification of the method of P C Bowes and 
A Cameron described in J.Appl.Chem and Biotechnol, 1971. 
This method involves suspending cubic open-topped baskets 

25 of 10cm size .containing the powder in an oven set to the 
temperature required. The powder has a thermocouple 
embedded in it, close to the centre of the cube, connected 
to a chart recorder. When autoxidation sets in a rapid rise 
in temperature occurs. 

30 Slurries were made-up and spray-dried to produce a 

powder having the following formulations: 
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°/o by weight 
ABC 

Nonionic surfactant 1 14-.0 14-.0 M-.O 

Sodium soap 2 1-0 1-0 1.0 

Sodium tripolyphosphate 46.0 46.0 46.0 

Alkaline sodium silicate 7-0 7-0 7-0 

Sodium sulphate 15-0 13-0 13.0 

Sodium carboxymethylcellulose 
Potassium iodide 



1.0 1.0 1.0 

0.1 0.5 



Minors and moisture Balance to 100 

(1) The nonionic surfactant was "Synperonic 7" which 
has teen described earlier. 

(2) The sodium soap was "Pristerine 4-916" (registered 
Trade Mark) available from Prices Chemicals Ltd. , Bromborough 
Wirral, Merseyside, England. 

The time to autoxidation of the two powders was 
measured as described with the following results: 

Powder Time to autoxidation (hrs) 

~ 2* ) 

b n ] ^ i5o° 

C 12* ) 

This demonstrates the superior inhibition of auto- 
xidation which can be obtained by spray-drying detergent 
containing relatively high levels of nonionic surfactants 
in the presence of a potassium iodide . charge transfer agent. 

The following model experiments demonstrate the effect 
of various charge-transfer agents on autoxidation of nonioni* 
surfactants . 

Example 2 

Charge-transfer agents, in the amounts shown in the 
table, were added to a nonionic surfactant and placed in an 
open beaker. The beaker was then placed in an oven at the 
temperature shown and allowed to remain there for a period o 
time. 
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The extent of autoxidation was followed spectro- 
scopically, the ratio 

length of 1750 cm -1 peak 

length of 1460 cm -1 peak 
"being taken as proportional to the degree of autoxidation. 
The results are shown in Table 1.- 
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It can be seen from the above experiments that 
incorporation of minor amounts of charge-transfer agent 
into nonionic surfactants has a marked effect in reducing 
the extent of autoxidation of nonionic surf actants. 
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1. A composition comprising a nonionic surfactant and a 
minor amount of a charge transfer agent. 

2 A composition according to claim 1, wherein the nonionic 
surfactant comprises an ethoxylated primary or secondary 
alcohol containing from ? to 24 carbon atoms and from 15 to 
20 moles, per mole of the alcohol, of ethylene oxide. 

3 A composition according to claim 1 or claim 2, wherein 
the charge transfer agent comprises sodium or potassium 
iodide - 

4 A process of inhibiting autoxidation during spray- 
drying of aqueous detergent slurries containing 3% by weight 
or more of a nonionic surfactant, which process comprises 
incorporating in the slurry from 0.05 to 2% by weight of a 
charge-transfer agent, the percentages being based on the 
weight of the fully formulated powder produced. 

5 A process according to claim 4, wherein the amount of 
charge transfer agent which is incorporated is from 0.1 to 
0.5% by weight, based on the fully formulated detergent 
powder. t 

6 A process according to claim 4 or claim 5, wherein the 
charge transfer agent comprises sodium or potassium iodide. 

7 . A process according to any one of the preceding claims 
4 5 or 6, wherein the nonionic surfactant comprises a 
primary or secondary alcohol, ethoxylated with from 1 to 25 
moles of ethylene oxide per mole of alcohol. 
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8. A process according to any one of the preceding claims, 
wherein part of the nonionic surfactant is incorporated into 
the detergent powder hy spray-drying it and part is 
incorporated "by a method other than spr ay- drying . 

9. A process according to claim 8, wherein from 3 to 12% 
hy weight of the nonionic surfactant, hased on the weight of 
the fully formulated detergent powder, is incorporated "by 
spray-drying* 

10. A detergent powder produced "by a process in accordance 
with any one of the preceding claims. 
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